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Application Papers 
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DETAILED ACTION 

1 . Claims 1 and 3-20 are presented for examination. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1 and 3-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Zukawa et al. [US 6,414,609 B1], 

As for claim 1 , Zukawa et al teach in an integrated circuit multiprocessor switching 
device [figs. 5 and 6; col. 12, lines 24-26], an apparatus for transferring data from a first 
bus to a memory bus, comprising: 

a first interface circuit for receiving packet data and transferring the packet data to 
a first bus having a first data width [‘various data width’ in col. 1, lines 7-10]; 

a memory bus having a second data width that is larger [col. 2, lines 18-20] than 
the first data width; 

a packet manager circuit coupled between the first bus and the memory bus to 
transfer data received from the first interface circuit to memory under control [col. 7, line 
60-col. 8, line 30] of at least a first descriptor, said packet manager circuit comprising, 
an input buffer [e.g., col. 6, lines 59-61; input FIFO 54 in fig. 6] coupled to the first 

bus; 

an alignment circuit coupled to the input buffer for shifting data [col. 6, lines 21-28; 
col. 8, lines 37-41] stored in the input buffer to output shifted data; 
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a data merge circuit coupled to the alignment circuit to store [col. 6, lines 21-28; 
col. 8, lines 41-44] in a fragment storage register the shifted data from the alignment 
circuit that is not written to memory in a first data cycle [col. 6, lines 28-31], said data 
merge circuit combining [col. 6, lines 48-52; col. 8, lines 44-53] data stored in the 
fragment storage register with data stored in the input buffer in a second data cycle to 
form a merged data value that is written to the memory bus; and 

a controller [col. 7, line 60-col. 8, line 30] for controlling the shifting of data in the 
alignment circuit in response to an offset contained in the first descriptor and for writing 
the shifted data to the memory bus. 

4. As for claim 3, Zukawa et al teach the merged data value is a data width equal to 
the first data width [e.g., col. 6, lines 52-56]. 

5. As for claim 4, Zukawa et al teach the merged data value is a data width equal to 
the second data width [col. 6, lines 48-52], 

6. As for claim 5, Zukawa et al teach the input buffer comprising FIFO buffer [e.g., 
col. 6, lines 59-61 ; input FIFO 54 in fig. 6], 

7. As for claim 6, Zukawa et al teach the alignment circuit comprises a fragment 
storage buffer for storing a portion of a first packet fragment that has been stored in the 
input buffer and shifted to create a first data fragment, whereby the first data fragment is 
merged with a portion of a second packet fragment that has been stored in the input 
buffer and shifted to create a second data fragment [col. 8, lines 31-53], 

8. As for claim 7, Zukawa et al teach transferring data on a plurality of channels from 
the first bus to the memory bus, where the input buffer comprises a buffer region for each 
of the plurality of channels [fig. 5; col. 1 1 , line 66-col. 12, line 2]. 
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9. As for claim 8, Zukawa et al teach the packet manager uses register files for 
storing intermediate values of packets and states for the plurality of channels [col. 1 1 , line 
66-col. 12, line 10; col. 7, lines 60-64], 

1 0. As for claim 9, Zukawa et al teach in a packet manager circuit, an apparatus for 
aligning and merging packet fragments for storage in or transfer from memory under 
control of at least a first descriptor [col. 7, line 60-col. 8, line 8], comprising: 

an input buffer [e.g., col. 6, lines 59-61; input FIFO 54 in fig. 6] for receiving packet 
fragments having a first data width [‘various data width’ in col. 1 , lines 7-10]; 

an output buffer [e.g., slide buffer 14 in fig. 1; output FIFO 55 in fig. 6] having a 
second data width [‘fixed data width’ in col. 1, lines 7-10]; and 

a data alignment circuit [fig. 1] coupled between the input buffer and the output 
buffer for aligning the packet fragments to an offset [‘shifting amount’ in col. 7, line 60-col. 
8, line 8] specified in at least a first descriptor and combining said aligned packet 
fragments for storage in said output buffer by storing [col. 8, lines 31-44] a data fragment 
from said combined aligned packet fragments in a fragment storage buffer. 

11. As for claim 1 0, Zukawa et al teach the input buffer comprising a FIFO register 
[e.g., col. 6, lines 59-61; input FIFO 54 in fig. 6] and the output buffer comprising a 
memory buffer [e.g., slide buffer 14 in fig. 1 ; output FIFO 55 in fig. 6] having a data width 
that is larger [col. 2, lines 18-20] than the first data width. 

12. As for claim 11, Zukawa et al teach the output buffer comprising a FIFO register 
[e.g., slide buffer 14 in fig. 1 ; output FIFO 55 in fig. 6] having a data width that is smaller 
[col. 3, lines 17-18] than the first data width. 

1 3. As for claim 1 2, Zukawa et al teach the data alignment circuit comprising: 
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a first fragment storage register [col. 6, lines 21-28] for storing a first shifted data 
value from a first data beat; 

a second fragment storage register [col. 8, lines 37-44] for storing a first fragment 
data value from a first data beat; 

a data shifter coupled to the input buffer for generating the first shifted data value 
and the first fragment data value during the first data beat and for generating a second 
shifted data value [col. 8, lines 47-53] during a second data beat; and 

a selection circuit combining [col. 8, lines 33-37 and col. 6, lines 31-35] the first 
shifted data value, first fragment data value and second shifted data value into a merged 
data value for storage in the output memory buffer. 

14. As for claim 1 3, Zukawa et al teach storing packet fragments in a plurality of 
channels where the FIFO register comprises a read pointer and a write pointer for each 
channel [fig. 5; col. 11, line 66-col. 12, line 2]. 

15. As for claim 14, Zukawa et al teach a packet manager output circuit where the 
input buffer [e.g., col. 6, lines 59-61 ; input FIFO 54 in fig. 6] comprises a plurality of data 
buffers for storing at least part of a packet stored in memory and the output buffer [e.g., 
slide buffer 14 in fig. 1; output FIFO 55 in fig. 6] comprises a FIFO buffer having a data 
width that is smaller [col. 3, lines 17-18] than the first data width. 

16. As for claim 1 5, Zukawa et al teach the input buffer comprises first and second 
storage buffers for storing a data received from memory; where the output buffer 
comprises a FIFO output buffer for holding aligned output data values; and where the 
data alignment circuit comprises: 
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a data shifter selectively coupled to the first and second buffers for generating the 
first shifted data value [col. 6, lines 21-28] and first fragment data value [col. 8, lines 37- 
44] during a first data beat and for generating a second shifted data value [col. 8, lines 
47-53] during a second data beat; 

a fragment storage buffer for accumulating [col. 6, lines 31-35] data values from 
the data shifter; and 

a selection circuit combining [col. 8, lines 33-37] shifted data values from the 
fragment storage buffer and data shifter into an aligned output data value for storage in 
the FIFO output memory buffer. 

17. As for claim 16, Zukawa et al teach a method for aligning and merging packet data 
received on at least a first channel from a first bus to a second bus in an integrated circuit 
[figs. 5 and 6; col. 12, lines 24-26], comprising: 

receiving from the first bus a first input data having a first line width [‘various data 
width’ in col. 1, lines 7-10]; 

shift rotating [col. 6, lines 21-28; col. 8, lines 37-44] the first input data to 
generating a first shifted data and a first fragment data; 

receiving from the first bus a second input data having the first line width [col. 9, 
lines 47-51]; 

shift rotating [col. 6, lines 21-28; col. 8, lines 37-53] the second input data to 
generating a second shifted data and a second fragment data; 

merging [col. 8, lines 33-37 and col. 6, lines 31-35] the first shifted data, first 
fragment data and second shifted data into an output data for transmission to the second 



bus. 
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18. As for claim 17, Zukawa et al teach the second bus has a line width that is at least 
twice as large as the first line width [col. 1 , lines 52-58; col. 10, lines 29-36], 

1 9. As for claim 1 8, Zukawa et al teach the second bus has a line width that is smaller 
than the first line width [col. 3, lines 17-18], 

20. As for claim 1 9, Zukawa et al teach shift rotating the first input data under control 
of an offset value [‘shifting amount’ in col. 7, line 60-col. 8, line 8] contained in a first 
descriptor; storing the first shifted data in a first storage register [col. 6, lines 21-28] 
during a first data beat; storing the first fragment data in a second storage register [col. 8, 
lines 37-44] during a first data beat; and merging the first shifted data, first fragment data 
and second shifted data by selectively combining [col. 8, lines 33-37 and col. 6, lines 31- 
35] the first shifted data, first fragment data and second shifted data and transferring the 
combined data over the second bus to a memory buffer under control of said first 
descriptor. 

21 . As for claim 20, Zukawa et al teach packet data on a plurality of channels is 
aligned and merged by storing in a register file, for each channel, intermediate values for 
each packet data [fig. 5], 

Response to Arguments 

22. Applicant’s arguments, see page 16-19, filed 4/7/2006, with respect to claims 1-20 
have been fully considered and are persuasive. The rejections and objections of claims 
1-20 have been withdrawn. 

Conclusion 

23. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to llwoo Park whose telephone number is (571) 272-4155. 
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The examiner can normally be reached on Monday through Friday from 9:00 AM to 5:30 
PM. If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Kim Huynh can be reached on (571 ) 272-4147. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). 
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